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Abstract of JP6064258 
PURPOSE:To prevent the dispersion of the 
quantity of a recording medium carried, which 
is generated resulting from the eccentricity, 
etc., of a driving roller. CONSTITUTION:The 
perimeter of an upstream-side driving roller 31 
is equal to the whole length in the row direction 
of the recording element 11 of a recording 
head 1 , and the perimeter of a downstream- 
side driving roller 41 is made slightly larger 
than the whole length. Both driving rollers can 
move a recording medium 8 at every fine size. 
A paper-end sensor 7 is arranged on the 
upstream side farther than a distance 
corresponding to the overall length of the 
recording head 1 from the upstream-side 
driving roller 41 . The pushing force of an 
upstream-side follower roller 32 is varied by 
the signal of the paper-end sensor 7. 
According to the constitution, periodic 
deviation by the eccentricity, etc., of both 
driving rollers is offset in the quantity of the 
recording medium 8 carried, absolute deviation 
due to the dispersion, etc., of the outside 
diameters of both driving rollers can be 
corrected discretely, and no deviation is 
generated even at the time of delivery between 
both driving rollers, and deviation is kept 
constant at all times. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared in the direction of a train at the upstream of a record-medium path to the 
recording head which put two or more record components in order, and said recording head. The 
perimeter is equal to the overall length (pxn at the time of setting the pitch between record 
components of n and the direction of a train to p for a record element number) of the direction of a 
train of said recording head, or consists of an upstream driving roller which is 1 for an integer, and 
an upstream follower roller of the perimeter of the arbitration pressed by this upstream driving roller. 
An upstream record-medium conveyance means to convey a record medium in the direction of a 
train of said recording head, It is prepared in the downstream of a record-medium path to said 
recording head, and the perimeter consists of a slightly larger downstream driving roller than said 
upstream driving roller and a downstream follower roller of the perimeter of the arbitration pressed 
by this downstream driving roller. The recording device characterized by having a downstream 
record-medium conveyance means to convey a record medium in the direction of a train of said 
recording head. 

[Claim 2] The recordin g device according to claim 1 characterized by considering as the 

configuration which can move said recording head and said record medium to a minute amount 
[ every ] relative target smaller than the pitch p between record components of said recording head. 
[Claim 3] The recording device according to claim 1 characterized by considering as the 
configuration which forms the end- face detection means of said record medium in the upstream of 
said record-medium path, and makes thrust of said follower roller adjustable with the signal of this 
end-face detection means. 

[Claim 4] The recording device according to claim 1 characterized by forming said end- face 
detection means in the upstream of distance beyond which is equivalent to the overall length of the 
direction of a train of said recording head from said upstream record-medium conveyance means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the recording device which records an alphabetic 
character or an image by the recording head which put two or more record components in order, 
especially the recording device which conveys a record medium in the shape of a straight line in the 
front face of a recording head, and records an alphabetic character or an image. 
[0002] 

[Description of the Prior Art] Drawing 6 was drawing explaining the conveyance approach of the 
record medium in the conventional recording device, and was that by which a driving roller 38 is 
arranged in the front face of a recording head 1, a record medium 8 is twisted around a driving roller 
38 with the follower rollers 39 and 49 pressed by this driving roller 38 on both sides of a record 
medium 8 in between, and a record medium 8 is conveyed by rotation of a driving roller 38. 
[0003] However, by this approach, at the Records Department-ed which meets a recording head 1, 
since it was the curved surface where a record medium 8 meets a driving roller 38, it had faults -- it 
can-be-hard-to-respond-to4he-ree^^ 

at the center section and edge of the record element array 1 1 of a recording head 1, and it is hard to 
come out of a high record precision, and can be crooked [ envelope / neither / pasteboard nor ] 
easily. 

[0004] As the conveyance approach of the record medium which solves these, JP,1-258974,A shown 
in drawing 7 is proposed. In drawing 7 (a), 3 1 is the upstream driving roller formed in the upstream 
of a recording head 1, and the upstream follower roller 32 is pressed. 41 is the downstream driving 
roller formed in the downstream of a recording head 1, and the downstream follower roller 42 is 
pressed. A record medium 8 is inserted between the upstream driving roller 31 and the upstream 
follower roller 32, and is inserted between the downstream driving roller 41 and the downstream 
follower roller 42, and it is maintained in the shape of a straight line so that the gap of a recording 
head 1 and a record medium 8 may become uniform. The peripheral speed of the downstream 
driving roller 41 is set up so that it may become quicker than the peripheral speed of the upstream 
driving roller 31, and the thrust of the upstream follower roller 32 is constituted so that it may 
become large from the thrust of the downstream follower roller 42. 

[0005] Record-medium conveyance actuation of the recording device which consists of this 
configuration is as follows. 

[0006] A record medium 8 is conveyed in the direction of a train of a recording head 1 by rotation of 
the upstream driving roller 31 and the downstream driving roller 41. At this time, since the thrust of 
the upstream follower roller 32 is set up more greatly than the thrust of the downstream follower 
roller 42, the downstream driving roller 41 with which peripheral speed was set up more quickly 
than the upstream driving roller 31 produces a skid between record media 8. Therefore, the amount 
of conveyances of a record medium 8 is determined by the rotation of the upstream driving roller 31. 
Moreover, when a tension is given to a record medium 8 by the conveyance force of the downstream 
driving roller 41, the conveyance actuation which smoothness was maintained in the front face of a 
recording head 1, and was stabilized by the record medium 8 is obtained. 

[0007] Here, in the above-mentioned recording device, if the actuation in the case of recording a 
continuous pattern like an image is explained further in full detail, it will become being the 
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following. 

[0008] ** Form the first ****** (a band is called hereafter) on a record medium 8 by moving the 
recording head 1 which put n record components 1 1 in order in the direction of a train to a line 
writing direction, and driving the record component 1 1 alternatively according to printing data 
during this migration. 

[0009] ** Carry out the rotation drive of the upstream driving roller 31 and the downstream driving 
roller 41, and convey a record medium 8 in the direction of a train of a recording head 1 by the 
overall length of the direction of a train of a print head 1 (pxn at the time of setting the pitch between 
record components of n and the direction of a train to p for a record element number). This 
conveyance actuation is obtained by making the rotation of the upstream driving roller 3 1 which 
determines the amount of conveyances into the fixed include angle theta to which the radii die length 
on the periphery of the upstream driving roller 31 becomes equal to the overall length of the 
direction of a train of a recording head 1 . 

[0010] ** Form the second band contiguous to the first band on a record medium 8 by moving a 
recording head 1 to a line writing direction, and driving the record component 1 1 alternatively again. 

** Repeat rotation of the fixed include angle theta of the first driving roller 31, and record for one 
band to near the termination of a record medium 8 hereafter. 

[001 1] ** About printing of 1 after the termination of a record medium 8 separates from the 
upstream driving roller 31 - a number band, conveyance of a record medium 8 is performed by only 
rotation of the fixed include angle of the downstream driving roller 41 [ near the termination of a 
record medium 8 ]. 

[0012] After an appropriate time, it was what ends record for 1 page. 
[0013] 

[Problem(s) to be Solved by the Invention] However, the radii die length on the periphery of the 
driving roller corresponding to rotation of a fixed include angle (perimeter) is not fixed with the error 
which cannot be avoided in this case on manufacture of the upstream driving roller 3 1 or the 
downstream driving roller 41. Thi¥"isforthe periMiclleviafi^r(drfference between perimeterI"of — 
drawing 7 (b) and perimeter RO) by the drive core of the upstream driving roller 31 and the 
eccentricity based on outer diameters and the deviation (perimeter Ha of drawingJZ (c) and 
difference in perimeter NI) by dispersion in the outer-diameter dimension of the upstream driving 
roller 31 in [ every ] to arise, as shown in drawing 7 (b) and (c). therefore, the amount of 
conveyances of the record medium 8 conveyed by rotation of the downstream driving roller 41 
termination near [ or ] setting - alike - will not be fixed with rotation of the upstream driving 
roller 31, either. Consequently, for every location in 1 page of a record medium 8, or one recording 
apparatus, it could be too narrower than the amount of conventions, or the pitch between above- 
mentioned bands was too large, could identify as a striped pattern (banding is called below) of record 
in the alphabetic character and image over a band and a band, and had become the big factor which 
degrades record quality. Moreover, this error was what is generated at the time of delivery to 
conveyance only by the downstream driving roller 41 from conveyance by rotation of the upstream 
driving roller 31. 

[0014] It was made in order that this invention might solve such a trouble, even if it uses the driving 
roller which has errors, such as eccentricity and dispersion of an outer-diameter dimension, the pitch 
between bands is set constant, and the striped pattern (banding) of record resulting from conveyance 
of a record medium aims at obtaining the recording device which crosses by the back end and is hard 
to generate from the tip of a record medium. 
[0015] 

[Means for Solving the Problem] The recording head with which the recording device of this 
invention compared two or more record components in the direction of a train, it prepares in the 
upstream of a record-medium path to said recording head - having - the perimeter - the overall 
length (a record element number - n --) of the direction of a train of said recording head It is equal 
to pxn at the time of setting the pitch between record components of the direction of a train to p, or 
consists of an upstream driving roller which is 1 for an integer, and an upstream follower roller of 
the perimeter of the arbitration pressed by this upstream driving roller. An upstream record-medium 
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conveyance means to convey a record medium in the direction of a train of said recording head, It is 
prepared in the downstream of a record-medium path to said recording head, and the perimeter 
consists of a slightly larger downstream driving roller than said upstream driving roller and a 
downstream follower roller of the perimeter of the arbitration pressed by this downstream driving 
roller. It is characterized by having a downstream record-medium conveyance means to convey a 
record medium in the direction of a train of said recording head. Moreover, it is characterized by 
considering as the configuration which can move said recording head and said record medium to a 
minute amount [ every ] relative target smaller than the pitch p between record components of said 
recording head. Furthermore, the end-face detection means of said record medium is formed in the 
upstream of said record-medium path, and it is characterized by considering as the configuration 
which makes thrust of said follower roller adjustable with the signal of this end-face detection 
means. In addition, it is characterized by forming said end-face detection means in the upstream of 
distance beyond which is equivalent to the overall length of the direction of a train of said recording 
head from said upstream record-medium conveyance means. 
[0016] 

[Function] From according to the above-mentioned configuration of this invention, the perimeter of 
two driving rollers being almost equal to overall-length pxn of the direction of a train of a recording 
head, or being 1 for an integer mostly When conveying a record medium by overall-length pxn of a 
recording head (that is, it moves from a certain band to the following band), always The deviation of 
about 1 rotation or the amount of conveyances of the record medium integer rotation will be carried 
out mostly and according to a driving roller drive core and the eccentricity based on outer diameters 
with a periodic driving roller is offset, and always becomes fixed [ the amount of conveyances ]. 
moreover, a recording head and a record medium - every [ a minute amount ] ~ the amount of 
conveyances of the record medium according to a driving roller by it being possible to amend the 
difference in the amount of conveyances of the record medium by dispersion in the outer diameter of 
a driving roller (based on individual difference) according to an individual, and making resolution of 
minute amount migration high enough, since it can move relatively — infinite — overall-length pxn of 
Tr^raing"K^^******** 

means is arranged from an upstream driving roller to the upstream of distance beyond which is 
equivalent to the overall length of a recording head from an upstream record-medium conveyance 
means. After conveyance actuation with the upstream record-medium conveyance means 
immediately after record-medium termination detection is completed, by making it shift to 
conveyance actuation with a downstream record-medium conveyance means by this detecting signal 
It will be mostly won popularity and passed by integer rotation at the time of delivery of the record 
medium between two driving rollers, and the deviation of the amount of conveyances does not come 
out. Consequently, the recording device which banding cannot generate easily from the tip of a 
record medium to the back end is realizable. 
[0017] 

[Example] Hereafter, the example of this invention is explained to a detail using a drawing. 
[0018] The sectional view in which drawing 1 shows one example of this invention, and drawing 2 
are the perspective view. 

[0019] In these drawings, 1 is a recording head and is located [ A ] in a line in the pitch p between 
components with two or more fixed record components 1 1 from [#1 ] a train to #n. Hereafter, it shall 
have stood in a line by the pitch p= 1 between components of the direction of a train / 360 inches for 
the explanation by the concrete numeric value (for example, the record component of n= 192 
element numbers). 

[0020] It is carriage, and 2 carries a recording head 1, by the carriage motor 21, it is driven through a 
timing belt 24 and moves to a line writing direction (arrow head B) in accordance with the guide 
shafts 22 and 23. 

[0021] 31 is an upstream driving roller and is arranged to a recording head 1 at the upstream of the 
path of a record medium 8. The upstream driving roller 31 is manufactured considering the value to 
which the perimeter of the outermost periphery becomes equal to the overall length (pxn at the time 
of setting the pitch between record components of n and the direction of a train to p for a record 
element number) of the direction of a train of a recording head 1 as a dimension of an aim. It 
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converts into perimeter L=pxn=l/360xl92=192 / 360 inches, i.e., a diameter, and, specifically, 
becomes diameter d=L/pi =192/(360pi) inch =4.31 millimeter. A record medium 8 is conveyed in the 
direction A of a train by supporting the upstream driving roller 3 1 by two or more upstream bearing 
33 prepared on the support plate 91, engaging with the piece which presses the upstream driving 
roller 31, or the upstream follower roller 32 of the perimeter of two or more arbitration, inserting an 
upstream record-medium conveyance means into nothing, inserting a record medium 8 in between, 
and rotating with the spring which is not illustrated from the opposite side of the upstream bearing 
33. The thrust to the upstream driving roller 31 of the upstream follower roller 32 serves as 
adjustable. That is, power, such as a solenoid which is not illustrated, cancels thrust or it has 
composition which can be switched to a normal state and the weak condition of thrust by changing 
the stroke of a spring. 

[0022] The upstream driver 3 1 1 is directly linked with the upstream driving roller 31. 
[0023] 41 is a downstream driving roller and is arranged to a recording head 1 at the downstream of 
the path of a record medium 8. The slightly larger value than the perimeter of the upstream driving 
roller 31 is manufactured as a dimension of an aim so that it may not lap with the upstream driving 
roller 31 at least after, as for the downstream driving roller 41, the perimeter of the outermost 
periphery takes a manufacture error into consideration. 

[0024] If it says by the above-mentioned example, the perimeter of the downstream driving roller 41 
will not turn around the perimeter of the upstream driving roller 3 1 the bottom by making the 
diameter of the downstream driving roller 41 into d -4.37 millimeter, using the impossible 
manufacture error without error of a diameter as **0.03 millimeters for example. The downstream 
driving roller 41 as well as the upstream drive roller 31 is supported by two or more downstream 
bearing 43 prepared on the support plate 91. It engages with the piece which presses the downstream 
driving roller 41 with the spring which is not illustrated from the opposite side of the downstream 
bearing 43, or the downstream follower roller 42 of the perimeter of two or more arbitration. A 
downstream record-medium conveyance means Nothing, By rotating on both sides of a record 
medium 8 in between, a record medium 8 is conveyed in the direction of a train (arrow head A). In 
"t he nonna l^tm^tli^tous 

is set up weaklier than the thrust to the upstream driving roller 3 1 of the upstream follower roller 32, 
therefore the conveyance force of the record medium 8 by the downstream record-medium 
conveyance means is set up weaklier than the conveyance force of the record medium 8 by the 
upstream record-medium conveyance means. Moreover, in the condition of having switched the 
thrust of the upstream follower roller 32 weakly, conversely, the conveyance force of the record 
medium 8 by the downstream record-medium conveyance means is set up so that it may become 
stronger than the conveyance force by the upstream record-medium conveyance means. 
[0025] The downstream driver 41 1 is directly linked with the downstream driving roller 41 . 
[0026] As for the upstream driving roller 31 and the downstream driving roller 41, what coated the 
metal shaft with a ceramic or rubber thinly partially flexural strength is high and required [ for 
coefficient of friction to be low to bearing 33 and 43, and for coefficient of friction to be high to a 
record medium 8 ] is desirable. 

[0027] 7 is a paper end sensor which makes the end-face detection means of a record medium 8. The 
paper end sensor 7 is arranged at the upstream of distance beyond which is equivalent to the overall 
length (pxn) of the direction of a train of a recording head 1 from an upstream record-medium 
conveyance means. 

[0028] 51 is a feed roller, and the one way clutch which is not illustrated is built in, a rotation drive 
is carried out with the feed roller shaft 52 only in an one direction, and it sends into a recording 
device the record medium 8 contained by the medium tray 53. The feed gearing 51 1 is directly 
linked with the feed roller shaft 52. 

[0029] 65 is a feed motor, and the feed motor pinion 66 which engages with the feed gearing 5 1 1 is 
fixed, and it drives the feed roller 5 1 . 

[0030] 6 is a conveyance motor, and the conveyance motor pinion 61 which engages with the 
upstream driver 3 1 1 and the downstream driver 41 1 is fixed, and it drives the upstream driving roller 
31 and the downstream driving roller 41. The gear ratio (reduction gear ratio) of the upstream driver 
311 and the downstream driver 411, and the conveyance motor pinion 61 is an integer. Therefore, it 
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has composition which the upstream driver 3 1 1 and the upstream driver 41 1 turn in integer rotation 
of the conveyance motor pinion 61 , and the upstream driving roller 31 and the downstream driving 
roller 41 turn in one revolution, i.e., integer rotation of the conveyance motor 6. Moreover, although 
moderation is considering as one-step moderation in the example of illustration, it can also be 
considered as multistage moderation by making the reduction gear ratio of each interstage into an 
integer. Furthermore, it is also possible by establishing a power change device and switching 
engagement of the conveyance motor pinion 61 to the feed gearing 51 1, the upstream driver 31 1, and 
the downstream driver 41 1 by the hand of cut of the conveyance motor 6 to consider as the 
configuration which abandons the feed motor 65. 

[003 1 ] The conveyance motor 6 can apply a common step motor. The case where it combines with 
the above-mentioned example is illustrated using 96 pole step motor for below, and using a reduction 
gear ratio as 5. The conveyance motor 6 which is a 4 phase 96 pole step motor can drive resolution 
for plane 1 excitation and 2 phase excitation as 192 steps per round by********** 1-2 phase 
excitation drive by turns. In this case, the reduction gear ratio of the conveyance motor pinion 61 and 
the downstream driver 41 1 = the unit movement magnitude (the rotation of conveyances of the 
upstream driving roller 3 1 per step of the conveyance motor 6, i.e., the amount of the record medium 
8 per step of the conveyance motor 6) of the upstream driving roller 3 1 driven through engagement 
of 5 becomes 1/(192x5) of the perimeter L of the upstream driving roller 31 . Similarly, the unit 
movement magnitude of the downstream driving roller 41 serves as a slightly larger value than the 
unit movement magnitude of the upstream driving roller 31. In an example, the unit movement 
magnitude of the upstream driving roller 3 1 becomes 192/360 inch xl / 960 = 1/1800 inch ** 14 
microns, and the unit movement magnitude of the downstream driving roller 41 serves as a slightly 
large value from this. That is, it has composition with possible all moving the pitch p= 1 between 
components / minute amount [ every ] record medium 8 smaller than 360 inches ** 71 microns of 
the direction of a train of a recording head 1. 

[0032] Moreover, in the example, the drive number of steps of the conveyance motor 6 
corresponding to one revolution of the upstream driving roller 31 and the downstream driving roller 

"4Thas compositionwKicK"becomes 5^r92x960~step-so"thatxlearly~from-the-above=mentioned 

explanation. 

[0033] Next, actuation of the recording device which consists of the above-mentioned configuration 
is explained. 

[0034] If record data are received from a host computer etc., the feed motor 65 will start rotation for 
feeding. The feed roller 51 drives by rotation of the feed motor 65, and one record medium 8 
contained by the medium tray 53 is chosen, and is sent into an upstream record-medium conveyance 
means. Detection of the tip of a record medium 8 of the paper end sensor 7 which the selected record 
medium 8 has between the feed roller 65 and an upstream record-medium conveyance means sends 
in only the amount to which the tip of a record medium 8 reaches an upstream record-medium 
conveyance means enough and which was defined beforehand from the location. The tip of a record 
medium 8 is forced on the tangent section of the upstream driving roller 3 1 of an upstream record- 
medium conveyance means, and the upstream follower roller 32, where a skew etc. is corrected, 
rotation of the feed motor 65 is suspended, and feed actuation is completed. 

[0035] Next, the conveyance motor 6 starts rotation for search of a record medium 8. The upstream 
driving roller 31 and the downstream driving roller 41 drive by rotation of the conveyance motor 6. 
A record medium 8 is inserted between the upstream driving roller 3 1 and the upstream follower 
roller 32, is sent out, and counters with a recording head 1, and search actuation ends it. In addition, 
the feed roller 5 1 is raced to the direction of a cash drawer of a record medium 8 with the one way 
clutch to build in, and a record medium 8 is pulled out in the small condition of a load from a 
medium tray 53. the amount of drives at the time of search is the same as the overall length (pxn) of 
the direction of a train of a recording head 1 in a record medium 8 - it is set as ************ j^t 
is, the upstream driving roller 31 with the perimeter of an aim equal to the overall length of a 
recording head 1 drives only one revolution. At this time, only one revolution also drives the 
interlocking downstream driving roller 41 . 

[0036] After feeding and search actuation of a record medium 8 are completed as mentioned above, 
the carriage motor 2 is driven. After the record component 1 1 of the recording head 1 by which 
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carriage 2 moved to the line writing direction, and was carried in carriage 2 arrives at the record 
section of a line writing direction, according to record data, it energizes alternatively for the record 
component 11, and the alphabetic character or image of arbitration for one band is recorded in the 
line writing direction record section of a record medium 8. 

[0037] After record of the first band of the above is completed, the drive of the carriage motor 2 is 
stopped, the conveyance motor 6 is driven, and a record medium 8 is conveyed by the overall length 
of a recording head 1 by one revolution of the upstream driving roller 31 like the above. After an 
appropriate time, the reversal drive of the carriage motor 2 is carried out, a recording head 1 is 
moved to hard flow, and the second band contiguous to the first band is recorded. Hereafter, 
migration actuation and conveyance actuation of carriage 2 are repeated. The tip of a record medium 
8 reaches a downstream record-medium conveyance means at the time of arbitration, and a record 
medium 8 is sandwiched also between the downstream driving roller 41 and the downstream 
follower roller 42 by the arrangement physical relationship of an upstream record-medium 
conveyance means and a downstream record-medium conveyance means, and is conveyed according 
to it. 

[0038] Although the amount of conveyances of the record medium 8 by the downstream driving 
roller 41 with the slightly larger perimeter of an aim than the perimeter of the upstream driving roller 
3 1 becomes larger than the amount of conveyances by the upstream driving roller 3 1 In a normal 
state, the thrust to the downstream driving roller 41 of the downstream follower roller 42 It is set up 
weaklier than the thrust to the upstream driving roller 3 1 of the upstream follower roller 32, therefore 
the conveyance force of the record medium 8 by the downstream record-medium conveyance means 
Since it is set up weaklier than the conveyance force of the record medium 8 by the upstream record- 
medium conveyance means, the amount of conveyances of a record medium 8 is determined by the 
amount of conveyances by the upstream driving roller 31. That is, producing few skids in a 
downstream record-medium conveyance means, a record medium 8 is pulled by the downstream 
record-medium conveyance means, curtains between the upstream driving roller 3 1 and the 
downstream driving roller 41, is stabilized that there is nothing, and is conveyed by the upstream 
"driving rolleT3 T 

[0039] If record approaches the termination of a record medium 8, the termination of a record 
medium 8 will pass the paper end sensor 7 at the time of the arbitration in the middle of conveyance 
actuation, and the termination of a record medium 8 will be detected by the paper end sensor 7. At 
this time, it continues as it is and conveyance actuation of the record medium 8 under current 
actuation ends conveyance for an overall length (pxn) of the direction of a train of a recording head 1 
by one upstream driving roller 31 revolution. Since the location of the paper end sensor 7 is in the 
upstream of distance beyond which is equivalent to the overall length of a recording head 1 from the 
upstream driving roller 31, the termination of a record medium 8 does not separate from the 
upstream driving roller 31 in this actuation. 

[0040] After 1 conveyance actuation after the above-mentioned termination detection is completed, 
thrust of the upstream follower roller 32 is made weaker than the thrust of a change and the 
downstream follower roller 42 by the detecting signal of this record-medium 8 termination. By this, 
as for subsequent conveyance actuation, the amount of conveyances of a record medium 8 will be 
determined by the rotation of the downstream driving roller 41. the amount of conveyances of the 
record medium 8 by the downstream driving roller 41 is the same as the overall length (pxn) of the 
direction of a train of a recording head 1 in a record medium 8 - it is set up so that it may ******. 
That is, the downstream driving roller 41 with the slightly larger perimeter than the upstream driving 
roller 3 1 drives only an amount slightly smaller than one revolution. 

[0041] Like ****, the shift to the conveyance actuation [ with the dominant upstream driving roller 
31 ] with the dominant downstream driving roller 41 from conveyance actuation does not switch in 
the middle of one revolution of the upstream driving roller 31 and the downstream driving roller 41. 
That is, as the upstream driving roller 3 1 is dominant conveyance actuation, when the termination of 
a record medium 8 passes the location of the upstream driving roller 31, the downstream driving 
roller 41 does not switch to dominant conveyance actuation. 

[0042] (Conveyance according the conveyance condition of a record medium 8 that conveyance by 
the upstream driving roller 3 1 becomes dominant, to upper conveyance and the downstream driving 
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roller 41 calls henceforth the conveyance condition of the record medium 8 which becomes 
dominant down-stream conveyance.) the case where the paper end sensor 7 has been arranged in 
addition to the upstream of distance beyond which corresponds the twice of the overall length of a 
recording head 1 - upper conveyance - already ~ 1 actuation ****** - things are also possible. 
[0043] Henceforth, migration actuation of carriage 2, and 1 thru/or convey ance-under several times 
actuation is repeated, and record for 1 page is ended until it records the last band assigned by the 
termination of a record medium 8. 

[0044] Here, conveyance actuation of the record medium 8 by rotation of the upstream driving roller 
31 or the downstream driving roller 41 is explained further in full detail. 

[0045] The amount of conveyances of the record medium 8 conveyed by rotation of the upstream 
driving roller 31 or the downstream driving roller 41 produces an error by dispersion in the 
components precision which cannot be avoided on manufacture. 

[0046] An error is divided roughly and divided into the amount error of periodic conveyances by the 
gap (eccentricity) with the drive core and outer-diameter core of the rotation system components of 
the upstream driving roller 31 (downstream driving roller 41), the upstream driver 31 1 (downstream 
driver 411), and conveyance motor pinion 61 grade, and the amount error of absolute conveyances 
mainly according to dispersion (every **) according to individual of the outer-diameter dimension of 
the upstream driving roller 31 (downstream driving roller 41). 

[0047] The amount error of periodic conveyances by the first eccentricity is produced when 
arbitration makes it rotate fixed include-angle theta every focusing on one certain point which shifted 
from the core of an outer diameter, and the periphery length corresponding to each angle theta 
differs, respectively. 

[0048] It outlines using drawing 3 . In drawing 3 , a drive core shall be made to P, an outer-diameter 
core shall be made into O and eccentricity OP=e, and an outer diameter shall be a perfect circle. The 
difference between the perimeter AB when rotating only the include angle theta of arbitration 
centering on the drive core P and the perimeter CD equivalent to the include angle (it centered on the 
outer-diameter core O) theta of a perfect circle serves as a perimeter error by eccentricity. The 
maximum -perimeter-e^ 

include angle theta (location where the phase shifted in the location or circular measure of 
illustration only in pi), the perfect circle here corresponding to [ in a perfect circle radius ] theta and 
Radii AB for the include angle of r and arbitration — a central angle - if **AOB is set to alpha, the 
maximum perimeter error epsilon will be set to epsilon= radii AB -radii CD=r alpha-r theta. 
[0049] From the physical relationship shown in drawing 3 to moreover, e-sin(theta/2) =r-sin (alpha- 
theta)(/2) 

****** is obtained, and it sets in the range in which e is small and sin(alpha-theta) {12) ** (alpha- 
theta) / 2 are materialized in a circular measure, and is epsilon=r (alpha-theta) =2 e-sin (theta/2) as an 
approximate solution. 

[0050] That is, the periphery length error epsilon by eccentricity is epsilon=2 e-sin (theta/2) (1) 

It can express with a ** form. 

[0051] According to the configuration of this example, conveyance actuation of the aim of the record 
medium 8 for arranging the value to which the perimeter of the upstream driving roller 3 1 which 
determines the amount of conveyances of a record medium 8 at the time of upper conveyance 
becomes equal to the overall length (pxn) of the direction of a train of a recording head 1 in pitches 
[ band / a record band, / record ], since it is manufactured as a dimension of an aim is completed by 
one revolution of the upstream driving roller 31. Therefore, the perimeter error by eccentricity is set 
to epsilon=2 e-sin(2pi/2) =0 from (1) type, and the amount error of periodic conveyances by the 
eccentricity of the upstream driving roller 31 is not generated. Similarly, the upstream driving roller 
31 and the upstream driver 311 linked directly end actuation by one revolution, and does not 
generate the amount error of periodic conveyances by the eccentricity of the upstream driver 311. 
Moreover, actuation is ended by integer rotation, the perimeter error. by the eccentricity of the 
conveyance motor pinion 61 is set to epsi!on=2 e-sin(2mpi/2) =0 (m is an integer) from (1) type, and 
the conveyance motor pinion 61 engaged with the reduction gear ratio of the upstream driver 311 
and an integer does not generate a periodic error too. Therefore, conveyance actuation of the aim of 
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the record medium 8 for arranging in pitches [ band / record band record ] can press down the 
amount error of periodic conveyances by the eccentricity of a rotation system to zero, and can be 
realized. 

[0052] About the amount error of periodic conveyances at the time of down-stream conveyance, it 
mentions later. 

[0053] Next, the second amount error of absolute conveyances mainly according to dispersion in the 
outer-diameter dimension of the upstream driving roller 31 (downstream driving roller 41) is 
explained. 

[0054] The outer-diameter dimension of the upstream driving roller 31 (downstream driving roller 
41) has the error which cannot be avoided for [ every ] on manufacture. Supposing it has as an 
example the about **30-micron error which is an impossible manufacture error without error to the 
above-mentioned diameter of d= 4.31 millimeters of the upstream driving roller 31, the perimeter of 
the upstream driving roller 31 will have a **30 micron xpi****94 micron error to the dimension of 
an aim. That is, when the upstream driving roller 31 is made to turn in order to obtain the amount of 
conveyances of a record medium 8 equal to the overall length (pxn) of the direction of a train of a 
recording head 1 which is the value of an aim, it has possibility of producing past [ delivery ] or the 
lack of delivery of a maximum of about 94 microns. 

[0055] According to the configuration of this example, this error can adjust and amend the drive 
number of steps of the conveyance motor 6. That is, about the upstream driving roller which 
produces the lack of delivery in one revolution, the drive number of steps corresponding to the ullage 
can be added to the drive number of steps of the conveyance motor 6 corresponding to one 
revolution (one conveyance actuation of a record medium 8) of the upstream driving roller 31, and it 
can amend about the upstream driving roller which produces past [ delivery ] in one revolution by 
reducing the drive number of steps equivalent to the excessive amount. Amendment is performed for 
every one recording device, the unit movement magnitude (the amount of conveyances of the record 
medium 8 per step of the conveyance motor 6) of the upstream driving roller 3 1 is small, and exact 
amendment is attained from the configuration which can move the minute amount [ every ] record 
medium 87" 

[0056] Based on the one above-mentioned example, it explains in full detail further. For example, 
the outer diameter of the upstream driving roller 31 to be used is manufactured small 30 microns 
from the dimension of an aim, and the amount of conveyances of the record medium 8 by one 
revolution of the upstream driving roller 31 aims, and suppose that a twist also runs short of about 94 
microns. Since the unit movement magnitude of the upstream driving roller 31 per step of the 
conveyance motor 6 is about 14 microns like the above-mentioned, in this case, the amount of 
amendments takes 94 microns / 14 (micron/step)** 6. 7 step and a near integer, and becomes seven 
steps. That is, the amount error of absolute conveyances becomes possible [ reducing to -94 
microns / of 14 (micron/step)x7 steps / = about 4 microns ] by setting it as the value of 967 steps 
which added seven steps to 960 steps which are equivalent to one revolution of the upstream driving 
roller 31 in the drive number of steps of the conveyance motor 6 corresponding to one conveyance 
actuation of a record medium 8 in this recording device. Above-mentioned amendment can be 
performed in one half of the precision of the unit movement magnitude of the upstream driving roller 
31 by choosing one of the numbers of steps of the integer which sandwiches the amount of 
amendments in between, for example, when unit movement magnitude is 14 microns, it can acquire 
the precision of the range of **7 microns. In an actual recording device, although the overall length 
(pxn) of the direction of a train of a recording head 1 also has an error slightly and other drive 
systems also have an error, the synthetic amount error of absolute conveyances also including these 
errors can be made into **7 microns or less by carrying out the above-mentioned amendment like 
the last line of the assembly of a recording device. According to the experiment of artificers, in the 
printer of the consistency of about 360 dots per inch, if a band and a band are arranged in the 
precision of **15-micron or less extent, it has become clear that it is not conspicuous and the striped 
pattern (banding) of printing can say the above-mentioned value as sufficient high degree of 
accuracy. Moreover, it is possible by constituting still smaller the unit movement magnitude of the 
upstream driving roller 31 per step of the conveyance motor 6 to raise the precision of amendment 
fUrther. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 4/9/2007 



JP,06-064258,A [DETAILED DESCRIPTION] 



Page 9 of 12 



[0057] In addition, although the above-mentioned amendment induces an eccentric error slightly, the 
amount is small enough and does not spoil an aim. For example, when 967 steps added seven steps 
as an amount of amendments to 960 steps corresponding to one upstream driving roller 31 revolution 
of a top Norikazu example are set up as the conveyance drive number of steps of the upstream 
driving roller 41 in the recording device, the angle of rotation over conveyance actuation of 1 time of 
the record medium 8 of the upstream driving roller 31 becomes theta=2pix (967/960). Eccentricity of 
the upstream driving roller 31 is made into about e= 30 microns which is a reasonable manufacture 
error. Even in this case, at the maximum, the perimeter error of the upstream driving roller 31 by 
eccentricity becomes epsilon=2 e-sin(theta/2) **1.4 micron, and is smaller than (1) type enough. 
Next, the amount error of conveyances at the time of down-stream conveyance is explained. The 
amount of conveyances of a record medium 8 is determined by the downstream driving roller 41 at 
the time of down-stream conveyance. Like the above-mentioned, the slightly larger value than the 
perimeter of the upstream driving roller 31 is manufactured as a dimension of an aim so that it may 
not lap with the upstream driving roller 31 at least after, as for the downstream driving roller 41, the 
perimeter takes a manufacture error into consideration. Therefore, conveyance actuation of the aim 
of the record medium 8 for arranging in pitches [ band / a record band, / record ] is ended by rotation 
slightly fewer than one revolution of the downstream driving roller 41. Although this actuation 
induces an eccentric error slightly, that amount is small enough and does not spoil an aim. If it says 
by the one above-mentioned example, suppose that the downstream driving roller 41 is manufactured 
by the diameter d-4.37 millimeter of an aim, for example to the diameter of d= 4.31 millimeters of 
the aim of the upstream driving roller 31. In this case, the angle of rotation over down- stream 
conveyance actuation of 1 time of the record medium 8 of the downstream driving roller 41 becomes 
theta=2pix (4.3 1/4.37). When eccentricity of the downstream driving roller 41 is made into about e= 
30 microns, the amount error of conveyances by the eccentricity of the downstream driving roller 41 
at the time of down-stream conveyance becomes epsilon=2 e-sin(theta/2) **2.6 micron, and is 
smaller than (1) type enough. Moreover, amendment of the amount error of absolute conveyances by 
dispersion in the outer-diameter dimension of the downstream driving roller 41 can be performed 

"likeThe case of the~above-mentioned^ ; 

[0058] Here, it is important like the above-mentioned that the shift to the conveyance actuation 
[ with the dominant upstream driving roller 31 ] with the dominant downstream driving roller 41 
from conveyance actuation does not switch in the middle of one revolution of the upstream driving 
roller 31 and the downstream driving roller 41. When it switches in the middle of one revolution, the 
conveyance mode in the angle of rotation of the arbitration of the upstream driving roller 31 or the 
downstream driving roller 41 may occur. That is, it has possibility that the 60 microns [ a maximum 
of] amount error of conveyances will occur also with the downstream driving roller 41 after the 
amount error of conveyances by the eccentricity of 60 microns of maximums of epsilon=2 e-sin 
(theta/2) occurs and switches with the upstream driving roller 31, and the 120-micron amount error 
of conveyances added together depending on the phase relation of two driving rollers may occur. 
[0059] As explained in full detail above, according to the configuration of this example, the 
deviation with the periodic amount of conveyances of the record medium 8 according to the 
eccentricity of both driving rollers etc. since conveyance of a record medium 8 is performed by one 
revolution of the upstream driving roller 31 at the time of upper conveyance and it is carried out by 
one abbreviation revolution of the downstream driving roller 41 at the time of down- stream 
conveyance is offset, and becomes fixed [ the amount of conveyances ]. 
[0060] A record medium 8 Moreover, since [ being smaller than the pitch p between record 
components of a recording head 1 ] it can move a minute amount every, By becoming possible to 
amend the difference in the amount of conveyances of the record medium 8 by dispersion in the 
outer-diameter dimension of the upstream driving roller 31 or the downstream driving roller 41 
(based on individual difference), and making unit movement magnitude small enough The amount of 
conveyances of the record medium 8 by the upstream driving roller 31 and the downstream driving 
roller 41 can be brought close to the overall length (pxn) of the direction of a train of a recording 
head 1 infinite. 

[0061] Furthermore, the location of the paper end sensor 7 is arranged to the upstream of distance 
beyond which is equivalent to the overall length of a recording head 1 from the upstream driving 
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roller 3 1 . After 1 conveyance actuation after record-medium 8 termination detection is completed, it 
writes shifting to down-stream conveyance actuation by this detecting signal. The shift to the down- 
stream conveyance actuation from upper conveyance actuation does not switch in the middle of 
rotation of the upstream driving roller 31 and the downstream driving roller 41. The periodic 
deviation of the amount of conveyances by the eccentricity of the upstream driving roller 31 or the 
downstream driving roller 41 etc. does not occur at the time of delivery of a record medium 8. 
[0062] As mentioned above, the recording device which high conveyance of of precision can be 
attained from the tip of a record medium 8 to the back end, and can record from the tip of a record 
medium 8 to the back end, and banding cannot generate easily can be realized, without raising the 
manufacture precision of components. 

[0063] Moreover, since a driving roller serves as a minor diameter, the effectiveness that a recording 
device can be made small and lightweight is acquired. 

[0064] Drawing 4 is the sectional view showing the second example of this invention. 
[0065] The recording head 1 is being fixed to the slider 255. A slider 255 is supported with the 
bearing 257 which engages with the slide shaft 256 fixed to carriage 2, and the drive plate 258 which 
engages with the screw rod 254, and is held in the condition that there is no backlash to carriage 2, 
with the spring 259. The screw rod 254 can move the recording head 1 fixed to the slider 255 of the 
drive plate 258 and the drive plate 258 which are engaged, and a pair, and the slider 255 in the 
direction of a train by being supported by carriage 2 at rotation freedom, having a male screw etc. on 
a periphery and rotating on it. The screw rod 254 is directly linked with the rod gearing 253, and is 
driven by the jogging motor 251 through engagement to the rod gearing 253 and the jogging motor 
pinion 252. It is possible for the jogging motor 251 to be able to apply a step motor etc. and to move 
the about 5 microns [ per 1 drive step ] minute amount [ every ] recording head 1 by selection of the 
screw thread of a reduction gear ratio and the screw rod 254 etc. 

[0066] In this example, jogging of the direction of a train of a recording head 1 performs amendment 
of the amount error of absolute conveyances by dispersion according to individual of the outer- 
diameter dimension of the upstream driving roller 31 shown in the first example by this 
"crafigumtt(mroT'th"endow 

[0067] Conveyance actuation of a record medium 8 is as follows. 

[0068] The drive number of steps of the conveyance motor 6 is set up as that whose upstream driving 
roller 31 is made of the outer-diameter dimension of an aim at the time of upper conveyance. 
Therefore, a record medium 8 will be conveyed by the overall length (pxn) of the direction of a train 
of a recording head 1, supposing the upstream driving roller 31 is made of the outer-diameter 
dimension of an aim. However, it has possibility of producing past [ delivery ] or the lack of delivery 
in the amount of conveyances of a record medium 8, by dispersion according to individual of the 
outer-diameter dimension of the upstream driving roller 31 etc. at this time. This amendment is 
performed by moving a recording head 1 slightly by the drive of the jogging motor 25 1 . Only the 
drive number of steps beforehand set up corresponding to the amount of past [ delivery ] or delivery 
ullage according to individual of a recording device is performed, and the drive of the jogging motor 
251 moves a recording head 1 slightly in the direction which amends the amount of past [ delivery ], 
or delivery ullage. 

[0069] The drive number of steps of the conveyance motor 6 sets up as that whose downstream 
driving roller 41 is made of the outer-diameter dimension of an aim similarly at the time of down- 
stream conveyance, and deviation of the amount of conveyances of the record medium 8 by 
dispersion in the outer-diameter dimension of the downstream driving roller 41 is performed by the 
drive of the jogging motor 25 1 . 

[0070] The drive of the conveyance motor 6 and the drive of the jogging motor 251 can be 
performed to coincidence, and conveyance time amount of a record medium 8 is not spoiled. The 
above-mentioned conveyance actuation and record ****** are repeated, and when 1-page record is 
completed, a recording head 1 returns to an early location by resetting the jogging motor 251. 
[0071] According to this example, since amendment of the amount error of absolute conveyances is 
independently attained with conveyance actuation of a record medium 8, there is no generating of the 
eccentric error accompanying amendment. Moreover, since the unit movement magnitude of the 
record medium 8 by the upstream driving roller 31 or the downstream driving roller 41 can be set up 
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freely, it becomes possible to pull out the property of the conveyance motor 6 to max, and a bearer 
rate can be gathered more. Furthermore, unit movement magnitude of the recording head 1 for 
amendment can be made small, and more exact amendment is attained. 

[0072] As the third example, the example which considered the reduction gear ratio of the upstream 
driver 311 and the downstream driver 411, and the conveyance motor pinion 61 as the configuration 
which is not an integer is shown in the second example for a start. 

[0073] If it says by the above-mentioned example since the outer diameter of the upstream driving 
roller 31 which is the last stage of a record-medium conveyance system, or the downstream driving 
roller 41 has doubled the perimeter with the overall length (pxn) of the direction of a train of a 
recording head 1 for example, it is manufactured very much by the minor diameter with about 4.3 
millimeters. Since the periodic error of the rotation by the eccentricity of a rotation system can take 
maximum by half-rotation or integer rotation + half rotation, The reduction gear ratio of the 
upstream driver 31 1 and the downstream driver 41 1, and the conveyance motor pinion 61 is set to 
4.5 as an example. The conveyance motor pinion 61 explains picking actuation to an example for the 
case where it considers as the configuration the pitch diameter of 54 millimeters, the upstream 
driving roller 31, and whose downstream driving roller 41 the pitch diameter of 12 millimeters, the 
upstream driver 31 1, and the downstream driver 41 1 are the outer diameters of about 4.3 millimeters. 

[0074] In this case, the conveyance motor pinion 61 will be rotated 4.5 times to one revolution of 
one conveyance actuation 31 1 of a record medium 8, i.e., an upstream driver, and the downstream 
driver 41 1 (the upstream driving roller 31 and downstream driving roller 41). About the eccentricity 
of the conveyance motor pinion 61, if it is about e= 30 microns which is an impossible manufacture 
error without error, the periphery length error of the conveyance motor pinion 61 by eccentricity can 
become maximum epsilon=2 e-sin(theta/2) =2x30xsin(4.5x2pi) (/2) =60 micron from (1) type. That 
is, to the rotation of an aim, the conveyance motor pinion 61 has possibility of producing past [ 60 
microns / a maximum of / delivery ] or the lack of delivery on a pitch circle periphery, and the 
upstream driver 311 and the downstream driver 411 which engage with this also produce past [ 60 

microns / a maximum of "/"delivery ]i^tlre~lac^ 

example, the outer diameter of the upstream driving roller 31 and the downstream driving roller 41 
compares with the outer diameter (pitch diameter) of the upstream driver 311 and the downstream 
driver 411. However, since it is sufficiently (single or more figures) small As shown in drawing 5 , 
past [ delivery ] or the delivery ullage 82 on the periphery of the upstream driving roller 3 1 linking 
directly to the upstream driver 3 1 1 and the downstream driver 411 and the downstream driving roller 
41 It can do sufficiently (single or more figures) small to past [ delivery ] or the delivery ullage 81 on 
the pitch circle periphery of the upstream driver 311 and the downstream driver 41 1. When the one 
above-mentioned example shows, the outer diameter of the upstream driving roller 3 1 and the 
downstream driving roller 41 About 4.3 millimeters, Since the outer diameter (pitch diameter) of the 
upstream driver 3 1 1 and the downstream driver 411 is 54 millimeters Past [ delivery ] or the delivery 
ullage 81 on the pitch circle periphery of the upstream driver 311 which may be generated a 
maximum of about 60 microns, and the downstream driver 411 On the periphery of the upstream 
driving roller 31 and the downstream driving roller 41, it is reduced by the ratio of the path, past 
[ delivery ] or the delivery ullage 82 on the periphery of the upstream driving roller 31 by the 
eccentricity of the conveyance motor pinion 61, and the downstream driving roller 41 — at most — it 
becomes 60 micron x4.3 / about 54**5 microns, and conveyance of the record medium 8 with a fully 
high precision can be realized. 

[0075] In addition, although each above-mentioned example gave and described the example for 
explanation, it is not restricted to these dimensions and a numeric value in application of this 
invention. 

[0076] Moreover, in each example, although thrust of the upstream follower roller 32 was made 
adjustable, it is good for a normal state and a condition stronger than the thrust of the upstream 
follower roller 32 also as adjustable in the thrust of the downstream follower roller 42. 
[0077] 

[Effect of the Invention] From according to this invention, the perimeter of a driving roller being 
almost equal to overall-length pxn of the direction of a train of a recording head, or being 1 for an 
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integer so that clearly from the above explanation When conveying a record medium by overall- 
length pxn of a recording head (that is, it moves from a certain band to the following band), always 
The deviation of about 1 rotation or the amount of conveyances of the record medium integer 
rotation will be carried out mostly and according to a driving roller drive core and the eccentricity 
based on outer diameters with a periodic driving roller is offset, and always becomes fixed [ the 
amount of conveyances ]. 

[0078] moreover, a recording head and a record medium » every [ a minute amount ] - the amount 
of conveyances of the record medium according to a driving roller by it being possible to amend the 
difference in the amount of conveyances of the record medium by dispersion in the outer diameter of 
a driving roller (based on individual difference) according to an individual, and making resolution of 
minute amount migration high enough, since it can move relatively -- infinite - overall-length pxn of 
a recording head — ******** ~ things are made. 

[0079] Furthermore, since it is made to shift to down-stream conveyance actuation by this detecting 
signal after arranging the location of a paper end sensor to the upstream of distance beyond which is 
equivalent to the overall length of a recording head from an upstream driving roller and completing 1 
conveyance actuation after record-medium termination detection, it will be mostly won popularity 
and passed by integer rotation at the time of delivery of the record medium between two driving 
rollers, and the deviation of the amount of conveyances does not come out. 

[0080] Consequently, the recording device across which banding resulting from conveyance of a 
record medium goes by the back end and which it cannot generate easily from the tip of a record 
medium can be realized, without raising components precision. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 11 




[Drawing 21 
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[Drawing 3] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



4/9/2007 



JP,06-064258,A [DRAWINGS] 





http ://www4. ipdl . inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,06-064258,A [DRAWINGS] 




http ://www4. ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejj e 



mm / 



Cl9)0*S^/f (JP) 



da & m & fp & $g (a) 



t&m^G- 64258 

(43)^ B 6 ^(1994) 3 M 8 B 



(51)IntCL 5 

B 4 1 J 13/076 
11/42 
13/02 



A 9011-2C 



F I 



fets* m>m<»& 4(^125) 





#®¥4-221669 


(71)5fcPA 


000002369 










(22)iB®B 


spiS 4^(1992) 8 J320B 




^««tf1&EaiPf?& 2TI 4 # 1 # 






(72)3£HJ# 










g^PMRt&T&*f0 3TB3#5^. -t-f 3 














(74)fOA 









(54) [3gg§o*ffc] Eg^g 



C57) [g$*>] 

1 mm] 1 . 4 Kom'C&ic&Bb-cg. 

l m & ] ±.mmmw> D-731 (ommnm-^ ? k i 

©lEtS^ 1 1 ©3*J:£ft©:£g<!:5£L < . TjfcflWiglfto 

>tf 7 tt±iSffliMK& n-541 if) 12^-^ ? K 1 ©£S 

K«ST4E*«a©±*fl!l«:E«a*i-C<,>S. ±«W 
Sal) n - 5 3 2 ©J? >1f 7 ©ft -^tc J: K) nJ 

^-C&£„ Oh©1iJ&«:J:0, S^S»8©aBMa«. 

Hffitt a - 5 ©fl-S-3-SH* 6 o * <fc £ t > 

fcMIJMfcJtiEnJfiStfc*). PTO«po--5IB©j«Bb^tc 




(2) 



#K¥6 - 6 4 2 5 8 



y F£. 

ft. JggtffufEIBSi^ 7 F©?'J#rSJ©±S (fBfSSH 1 ?* 
* n . ^[SlOSBSaR^ t»f*pil tct§r£<D p x 
n) £3SiA>a>*/cfc«aBtfW>— -r*5±i^ffl!BgSbo- 

aHfif®ba-7i^e.feO. fiBf§H!SK*£i!rtBiEfl^7 F© 

B«f Sialic 7 F tc» b TiBf§8ifttIK©T«S<II6C§W 6 

ft. ss^Buiai^Jfgijia-^io^-r^tcAt^T 
[ m>m 2 ] hussies*^ ? f t mmemmw t *i?ia 

gB&'v . y F©fE$f^ J PR8 fc^fpJ:^) /J^ 

1 fSiE<Dfeti^g„ 20 

tS©§Bi*iSS. 
[#£HJ©l¥*fflfrl#!8] 

[000 1 ] 30 
[S^±©fJffi»ff ] ^WttflKOie^Jfrf*^'**: 
IEi§^7 FKcto^sefctJiB^^ls^-rsgeSiSg. 

l/T^*fctt^*iBI*r4iEI5««cw-r4. 

[000 2] 

[ S£*©ftfi5 ] SI 6 tt. f&ftDE&Katc *J W 2. IBftME 

? F 1 ©MffiKlESSft, IEliai{*8 SrRBK&A,-? 
C©fg»)D-7 3 8K:fflEEi*ftSS£t&P-7 3 9. 4 9 
KJ:9§Bfi&ft8#lgS&P-7 3 8Ct#€M^W6ft. SB 40 
S&P--5 3 8©H&K£9fBi&&tt8#iRi£i*ftSfe© 

[0 00 3] istftistiifih. C©^T«. IEii-^7 F 

i tMwr?,mB^-citismmw8 twhii&p--? 3 s 
(cjs^fflsr*^^. Bh» f i <Dsmm*Fi 1 1 
©**gB i ttSp-ciBflmtt 8 i ©ra**t-*-efc < . A 
i<>fSliffig#mK:< < . Sfc. JSffi-?>£tfS3?©JS&l/Cc 
< l>E»«ttCC*f|£-C*tt:< t»C ^©K.S.SrWbTl,* 

fc. 

[0004] cn65rfi?^-r&iEissi^©JS^a<t 1/ 50 



r. S7tC^T4#ii^l-2 5 8 97 4^tilg$n-C 
l>i. 17 (a)K:*jl>-r. 3 1 (2§Siib — y F 1 <D±M 

rotciaw e> nfc±fi£iiij^i{) p - 7 -c* 9 . ±i>ft<i!fis& p 

-7 3 2 *ijf ffiSftT l>4. 4 1 ttfBli^ 7 F 1 ©Tfi£ 

socc h txfcTmmmb p - 7 r * o . rmm&m a 

-7 4 2*5J¥JE$n-Cl^„ ISlf&(*8te±i£$llgSilP 
-7 3 1 4±S£(IiJfiMbP-7 3 2 £©Ra«:&£ft. * 
fc. Ti£ffli]|gJi!>P-7 4 1 tTfiSfiOSfibD-7 4 2<b© 

r^tcjfesn. fi <t!s$§&{*8 i(onm»*«— « 

£&S£5iti8#Kefcft-T:i,>-5. TiM'JfgtiJP-7 4 
1 ©JSa«±S»Hl!>P-7 3 1 ©JSiI<fc 0 iE< ttZtm 

<ts$n. gfc. ±&<ajfiei&a-7 3 2©ffE^«T 
mamun-? 4 2 ©»£*><£ < &s$n< 

[0005] ipfrz>mim>t>ti zmm&mmm&m 

[0 00 6] smm& 8 te±.i&M$m a-731 RtfT 
Si a - 7 4 1 ©liietc cfc <5 f Eti^ F 1 (DPtfrfa 



KH&iMSftS,, c©B$. ±«in-5 3 2<DWKJ] 
&Tmm®a-?4 2©ifBE^Jj:0 < iSSlSft 
T<,>Sfc«>. J!iI#±iMiJlgI&a-7 3 l<fc'9 4>ii<^ 
5£3nfcT«EflBIBttP--7 4 1 «gEIS^8 ta>miC^ 

3 1 ©Is] $iaw:i:oT^^ $*i€>„ 
"T^fflMltia^ _ 4-r©^^^tcifc^rlEia^8^-f-- 
>-> 3 >*M^$ia-5Ci{c<i:'5, IEii^{* 8 «SEi§-^ 

am hin*. 

[000 7] cct. ±lElEia^g{ctet»r. 
^© J: 5 ^ca^-r s / < $ - > *E»f *»^©»ffi(c o 

^TS6«:lfa;-r€>i«T©iP< 
[0 00 81 ®^W(^«:n<l©ISlSmT- 1 1 Srifc^fcfE 
iS-^ F 1 Z'tf-ftftlcmts L . C ©igl&HncEp:?:^- ^ 
KjSC-CiEgSR^l 1 ^jltRWKllgtt-rSC.ttCiO. 
IEiS^*8±(cm-©S^^ («T. 'OFiftt) * 

mmsn. 

[0 00 9] <2>±MMmbv-? 3 1 RO*T^WIi*lD 
-741 €rllieiEi6 0 , e«W<^ 8 £sESi^ f F 1 ©5>J 
73(6] KTEP?:^^ F 1 ©JiJ^|6)©*fe» (lEii^St* 

n . ?>j^fSj©iE^T-ra e»f*pt btcm&o p x 

n) «W«SS-r4. C<MUSttff». fiK3iS£&5£T 
±fiSPJIE16D-^3 10)Igl?r. ±SSf!iJlgE&a-7 3 
1 ©^±©R3fiS$*JIE^ F 1 ©?'J#|S]©:£g£ 

[0010] <2>&tctcV, IE$S-s 7 F 1 WHJfaimwh 
U IE^T-1 l^jl!R6 { jK:|g«i-r*C<btC<fc»5. IBIS 
^*8±fC^-©^'> FCcR&-r&*r<D'<> F^fiX 

©«T. ^— ©ISS6P-7 3 1 ©— SftK9©lHllEi. 
1 F^©fE$ii*IBia^i*8©^^fi6IS-C^ , ?iI 



(3) 
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[0 0 1 1 ] ©I2fS&(*8©&^fi&tc:tet>Ttt. 
m# 8 ©&4ga*±i£MfHtba--5 3 1 Srfl-ft/cg© 1 ~ 

[0012] L#>-5&. 1 H»©IE$S?:^7-r-5> fe©r 
[0013] 

imMmvkbj:') t-fzrnm L&Ltt&^cvm 10 

±j&MM®)U-7 3 1 *^(,HiT^ffliJiE»ia-7 4 
1 ©S££±j&Wff tci^g^fe J: 0 . — ^Sg©l!i£K:*t 

ttt,». cfi«. 07 (b) . (c) Kinf <fc^(c. Wli 
«±?SgiJliE6o-7 3 1 ©HgH)*-!^^*'!:^ ©<!'!> 
K«fc4JHJ(!Wttat» (07 (b) ©IS-filfin©! 
t>) *\ ±^ffiiJIE8ba-^3 1 ©- #S©JfS7j-&©wr 
eolftc.fc^ffit^ (07 (c) ©J§fi^£JSS-©& 

53 i©Ih1^k:J;-p-c (*.&c^*^iS^K*5t,ir«:T 20 
ifcffl!lI81ba-7 4 KDMW>t&^X) m&2tiZ>imt& 

#8<D9msi>— Mbt^ctictjii. c©f&m. mm 

. Iu&©^* > F £ F £ ©ra© f ? tf-ifit&iEAi. 

£;£:^ii&«:fcuTiBfi©i&gMf (wt^'vt 1 ^ 
tfo?) ibrf^ijf*. s2iS a a a K£#<t 3 

5 3 l©Il$KteJ:£tB3M*>6T*ffliJfi8SP--7 4 1©^ 
K:«t^)JSii-©^jgLB#tC. <fcr)£-<SI£-f -5>fc©-c$> 30 

[0014] ^mikZZO&^tjiTSmg^mtik-lr&tcib 

^■thWM^-"y ^m^Xii^> h't^> F£©fg© 

m& (/^>7 r ^>^> *iie^is»©5feffi^6^S'r-tc 

go btc < ^12M^g*?f S C £ £ Blfl£ -T i„ 
[0015] 

[l$gl£ji?&-r •&*:«>©#&] *HHJ©f2^g«> Jfl 
^Kg&©f2f§«PIT-£#-<;fcf2ti^ F£, 40 

&ffit?Mm^ -j f©?ij^isj©^s (mm-r-wt* n . f»j 
jjfacomm+rii e P £ utcm-sco P x n ) 

mimm n - 9 teas 3 n ^©ms©± maim o 

m£Tz±m<!izmMtmm^®£. m^zm^? Fee 

»MBIH»n - 5 J: 0 fcr*K*S i»T*fflWBttn 



»Q-7i*6«t0. I2&«#£ 851212^ ? K ©?'J^r 
fttej^lTST^<Iflf2ia&(^£#8£. 5rmfcCi 
ZftWiftz. g ft . mi 212® ^ 9 F £ mff 21 2SS&& £ 
£iiu3BS2f§^ > FOHttSHHHI f-;fpj;f) /Jn$ t,s»/h 

I2£!S6d- 5 OWKfiZtlZzt? Zmmt LtcC ££# 
&&&3*#|gJ: «3 B5l2l2i*- » F©?iJ^In)©±Sfcta^ 

r sffi8t«M©±«siw«eswfc c «t ztm t ■? z, . 

[0016] 

[fEffl] *^©±i2©^fiSK:j:n«. ~^:©|g®ja- 
5©^S*i|2Sa^f F©?lJ7?rS]©^Sp x n <ta&^o 
(,>*»Sfe««tSSSgt^©— - C*-5 C £#-6. 121^*^ 
I2i*^^ F©^Spx n ^cWJBiMTS (T&to*i. * 
S^'> F*>6^©^*> F(e^^,) B#«^«:. IBSba-^ 
Hfefe L/ < »«(XtSKS4iT S C <!: teste 0 . & 
o - 5 ^86*'^ £ ^a*^ £ ©ffl-Cvte <fc -S !2liSift:© 

^■©^wtcff^ttffissn. mtejei*s«-^£ 

S/c I2fi^f F£l2^^£*^/hS-rotS*t 
tfUOimHsnZctfrh* IE«)a-7©^S©(f 

teffiiE-r -5 C £ J&reiffi-C* 0 . ®Lr^W&®i<Dftmife*% 
-^tciaiX-r^c-£^(eit-DT"lglia^7(e-i-S'f2fS^©- 

ifi^K o tc < §m^ v f©^s p x n tcia-rw £ C 



£#-Ci*.&, ??>ce. *g®t(ltfl#S©{4a«:±flfefliIg«i 
a - 7 J: 9 ±»«IIB»J9«*IKai*a«fc *) 121*-^ 2» F©£ 
SCCfl^-rslEM«a©±^ffliJK:l2gL. G«»E^« 
tftffiitf*©±^ffl!B2»i«<*tSBM^e-C©ai3llSW / P*i^7 
C ©^tB{s#(eJ: -?TTii^g2Jaig#J8iM#ia 
•C©^ttmc^if3i±SC£Ce <: fct5. -*©|gg)0- 

5 p H Tc©!2ia^i*©Sig L- s#ce fe i >r «> (2(2f8Ki9<E-r 
SWgSti*C£tctc0. t8^fi©5Et,HJaitcl^ C© 
MMK. t2i*jffi{*©5feS*6f^*-C/Ox-< >^#6St 

oce < ^smmzmmx-zz. 

[0017] 

{eltt^-T^. 

[ o o i 8 ] m i kttmxD-mmwzmtmwm. m 

2tt-€-©Si4f£0-C£>£. 

[0019] C*i6©l2Ce:tei>-t\ 1 tiffin ^ Fr* 
0. ?W|S)ACe# l*6#n*-CCDa«©lBflaR-T-l 1 

afflteJr^iftHJC/cto, W^.«^7^n= 1 9 2{i©12 
flHRT-^J^OXT-ntr 7fp=l/360^fC 

a^-ct>sfe©£-rSo 

[0 02 0] 2tt+t'J-;y-C*f), K»^?K1*:S 
tgL. U f ^*-^2 1«CJ:0. 5>y-«^h 
2 4^?>L-CliSij3iT.. ^-YFf42 2. 2 3te?&-o-CfT 



(4) 
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[0 02 1] 3 l«±zfe<fflllItin-7-C*0. SB^2> 

k i <D&mft<D±m amm+gizn. yiysftosmm 

^fUevf-Zp ±Ltci§&(Dp x n ) i^O < 

L=p*n=l/3 60X192=192 /3 6 0 
5*. iStcfef Lt. ittSd = L/7t=19 

2/ (3 6 0 ?t) -('>5 1 = 4. 3 1 5 hJl'itt 10 

■&„ _hj&fiU!f&l&P-5 3 ltt. £f#®9 l±{c»«*3ta 
Sfc©_hi£l"Jffcg3 3tC<tor^A6n. _b8S(I!]$iS§3 3 
©J5*HItf#> 6 0^ 0 & c > «"*a K J: o r ±ifcflPJiHtb a - 5 

3 i *ffEr4HH*fc»iM©ffis©Hft©±aHiifie 

U EfiM»#8*IBK:j4S^ia<6-r4C4«:j:o-C. 
f Bi5«&<* 8 *1« A (C&jM-T S . ±SMg£Sft a - 5 3 

2 ©±SiEffiiJfgf& Q-73 1 tC*tT SfWEfr « bJS i -a 
TC»*. iSl/tt^vi/^-f F9©Mrt7K:J: 
•3»E*J*1W»-S-*. &-Sl>tt. tf^ha-J'^ 20 
{ti?tf£C M3M£@£. »EE*©a«r>«Wi 

[oo22] ±«««Bttn — 5 3 1 <cte±mmmmt&M 

3 1 l^itiSS 3 ftT 
-[-0-0-2-3-h4-l-«^^WJffi«|B--7--C*-9— ie^--» 



FlKttU E««{*8©«B©T»W«:E«3*l*. 
TStmn*ci-5 4 ltt, *©**MB©JBfi*«. HSM 
M ; &#^«:i»nfc±-c^< ife±oEffliJ|gfi|jP-7 3 1 
&*fc6ttl»J:5. ±«EflWBtta— 53 l©H«J:»)t> 
■T)&i«:^:*i»ffl**iP>i»©7Jt6<bbrK3i3*iri>*. 30 

[0 024] ±m(DM#W-Ci,>z.it, 09Att\ UWOU 
mff>l3X*WBB&&±0. 03i^-h^iOt. T 
ii»ig8&a-54 l®IS4d' =4. 37S'J^-h 
;U£ "T S t £ tc J: 9 . TiSfflBgftn - 5 4 1 ©J1S«± 
ifefflJSH&ci-5 3 l(DSl?:TSto6W>fc©i^2.. 
T»fl8»ttn-5 4 1 fc±«EflBBttn--9-3 1 &Hflt 
«:> 3t?#«9 1 ±«ca»Wfc88S©TS£fl!H*S4 3KJ:-, 
r3:^.6n. TSMU«IS4 3©JS*f»6H^U*l»tf 
*afC<t-7-CTfiSlWiBftD-7 4 1 «:fflBE-r-5>— fiSfctt 
«&©ffi£©jafi©TSft{WSa&o -7 4 2i{^UTT 40 

a) ccatar*. »*««MciBt>rtt, T*«fia»n- 

5 4 2©Tzi»§HI*a-5 4 ncfcf-TSflUEfttt. _t8fe 

[weeitio -732 <D±wmmmo- 5 3 1 K*hr *#p e 

J: •SfBiSSIf* 8 ©Jft&bfct . ±fflHeajKftitti£ 
^gtCcfc SfaiSigf* 8 ©tSi*^i 0 4>§5 < 85£3 tiT t» 
4. *fc. ±i*flBaH»a-7 3 2©ffBE**»<««!IA 
fcttWc*»lr»"CB. IK, lqtffllElftttfm&^fMcJ: so 



«J &%< 4 4 J: tiX^i,. 
[002 5 ] 4 l (CKTiftRflBIHMi 

4 1 1 tm&zti-ci.**. 

[0026] ±ffiMm®a-7 3 1 . TifcflSliEtfcn--? 
4 1Bfltfag*ig<, WS3 3. 4 3tCttL-CJH*ffi 
IS^jl«»8{C»L-Cg^»*silSt,>C£*Su& 

[0027] 7 ». ammm ©^®^tB#s*4-r. 

KflHs>1J"C*S. 7 tt. ±i£®JlEiiJgttt» 

i£3Mg<fc *3 9 F 1 <D&mfa<D±& ( p x n ) K*B 

s-r &g^£tii©±iftfli<c5K s nt i> -a. 

. [0 02 8 1 5 l«j^ifSo— 5--C*0. * 
^7 5f%rtlt. »-7#5 2(C«tO-73[ol© 

*KH«re»s nr. h u 5 3 kiris;? nfciess 

MK*8*E«KWca*»>i&tr. -5145 2 (Cfctte 

fflcSm5 1 l#efS$tvrt>-5. 
[002 9 ] 6 5tt*&*S*-*T-*9. *&*tt#^5 1 1 
i^^4*&ffi*-$b-^^>6 6*i@^$n. l&SSa 

-55 i zm$ytz>. 

[0 0 30] 6 tt&ii^-^-C&ri. ±^fiiiiEK)ft*3 
1 1 SCXT^ffliJlgS!)**4 1 1 

-^->6 l*5@S3n. ±8£(IiJliS6D-5 3 lROTiS 
-ffllli8llB-5-4-l-*Mtt^v-^h^ffl'JiEaJ)ffi»-3-l-l-S- 
CTF*flHB»t»*4 1 1 itBiH-t-f f- + >6 1 i© 

$f-^->6 i <Dmm®mx-±mmmmm3 1 iscf 
MiMiif4 i i -j-fttesaKai^-fe 

©SISfctHliKr-±2Sffl'Jig«in-5 3 1 ROTFdftfiWfgt&a- 
54 l*i— [Hie-r^lifiSiAdrori^^ jgEilli. 
H*«-CB— &ffi&£ l/-C«,»4#SSIH©«aik*IB(fc 

6(C. W»^^^««^WTfJB^*-^6©liII£^(S] 
(C«fc^-CtSjM*-^f-*>6 l©^*l&iffi«*5 1 

i t±mmmmmM3 1 1 sD-'TzS(!ijii86ffim4 1 1 1 

K«jjftil4Ci«:j:»). 6 5£J?it- 

[003 1 ] *aS* - 5? 6 ». HW9Wf» 7'*-^ 
ilib^5£b-c. Wifi©*(*«iiadt>ttfc»6*Wm 

«. i taass. 2 tBiSrts^sJSK: < o **-r 1 - 2 tan 

>6 1 £TliSffl!llBft»*4 1 1 t<O^Mt= 5©^* 

^urig«j3ns±ffifflfl^i!)n-5 3 \<D&<mmm. 
(tej^*- ^ 6 © i x -r •> (Dimmwbv- 5 
SKoisigi, -r^c^^. ie)H*-^6© 1 xf 9^-* 
fco©tBiss«i*8©ieiiia) «. ±.mm®}u-^3 1 



(5) 
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iSLCDl/ (192x5) <tfc&. PiSSfc. T8MH 
4 l©mtt»iijg«±^(i!llgS&a-7 3 1© 

-C«. ±8icflIiJfgEt)0-7 3 1 ©#{j£ggfrfi«:. 19 2/ 
3 6 0-/>fxi/9 60 = l/18 00-{>f%14 
5 p > £ & •} . TifeflWfES&o -74 1 (Omimfb&it 

-j F 1 ©JU^(S]©^^ £?f-p=l/3 6(W 
>f^7 1 S *n>i9M^>»>J\^oseJiM«&8 

*i£Elnr sci *s Bjfii^c^i ft o r t> * . 

[0 03 2] ±fSl&^*>e«E<E>#>frJ:5fC. Hf* 

PdccfcOTtt. ±o£iiJIEi5a-^3 l StnFii&IJfglfia 
-7 4 1 $ 6 ©USS^f ? 

192x5 = 96 07f >/«:&iM<t!5:-3 

c o o 3 3 ] -Xic. ±imi&frt>f&hizmmm(o»<'Et l c 

[0 03 4] hn>fc-^-£St^>P>f2ia-r-££:g 

t^iffi*- * 6 5 ttt&*S©fc«>|5|ifc£BH*&T s. 
*ft« J fc-*6 5©ia»C<fc»>l&ttci--5 5 1 Am® 2 
ft. ffttt h U-f 5 3 KiRMSftfcSSflMKft 8 *s-&Sft 
StiT±»«EflM««:aKaS*SCCjS«)i&*ti4. SIRS 
4ifcffi»«<* 8 B. I&ffia -765i ±%ffiJIB«MtfUR 
i£3M2£ ©ISfc: * &Jg3|g-fe >+»- 7 (ClB&gRtt 8 ©5fcJ»# 
-*Bffl 3 ft 4^-*©to«*» £KMkfftfltt-CD4ttt4>±iMf- 

M^&<D±.miMMa-7 3 1 £±ffifflUg£iiiD-7 3 2 

[0035]*K. S2i*igf*8 ©SI£ti 0©/c»JfiS*- 
*6*SHR*H*&-j-4. »S*-*6©ia««:j:»>±« 

mmwjo -73i scxTSSffliJiEKin - 7 4 i tmibz ft 

S. IB^}i#8«±ffiffliJigU(D-7 3 li±eWH«e*n 
-7 3 2£©RS]«:&*ft-Ciit9ai;*ft. i2S§-^* F 1 £ 
SWIU SIlHOlWftWfcTTS. ttfc. 1 
ttrtBTf*— #flJ2»5 ^K<fc9i2&jt#8©3lffiL.:£ 
fate** LT£$eU §2@&#8 Bil&ifK h U-f 5 3 frfcfi 

»©/hs i»tt*c3 1 * tB;* ft* . tm u*<znhhusib 

iS*gft8 £1211^ ? F 1 <Ofimm<D±E: ( p x n ) £ Is) 

OSSiiESK? F 1 ©£g£3FLAUd£[MI^a--7 
3 1B-IIBEtfR«3h5. C©(# s jJtS&T&TSSMlU 
Btn-7 4 1 fc-BRAittlBftSftS. 
[0 036] eU:©* l/CB»»M*8 ©*&K2K«I 

a Lttft*j»7 ofcSL y 2**- * 2 tmwj-f 

S. * + 5? 2 sWt -ftfaK&M LX * + V ^ 2 (t*g 

«g$nfciE»^ f i ©lasaa^F- 1 1 mttfaoumm. 



[0037] ±f2Jg— ©;<> F©SE»*s^7 L,fc&. * 
+ !J:»5>*-*2©IHtt*ffitU 6 £fgS& 

tt. ±ia£|^etttl,-C±j£lgJi§fijn-7 3 1©— B^ 
fc«k <0 I2li&# 8 £f2H^ F 1 ©±fi#/c WSfc*T 
2.. 0*>5?1 >; •v> ; ^-$2?rS^Eilbr5Sli 

^» f i zmxfatra&mL. m-<DJ^ ticmmtzm 

-©'O F £t2Srr ++'^9^2 ©^i&iW 

4»aHWlE*iS»>iET. ±^«!«faSI^fl^ilt#©£TSft 

8©5fcJgti. ff^©B#i-CT&fflJIEiiJif*t6^S(cii] 
& b . iB&jgft 8 »TttflUBtt a-741i TiSfSJ^a 
a-742 i©Pa«:^>^snTtg^$ns. 
[0038] *36t»©ilS*5±^M|gSba-73 1©J3 
S«fc <0 ^Tifcmmnbn - 5 4 1 «: <£ £fE$S 

JStt 8 ©tgjHa«±^fiiJIBSij D-73ia J; 
•J^Cff <>5:-5*i. a^ttJS§«C*5(,>r. T8£fflJSatta--5 
4 2 ©T??£<!!lig«ia -741 CC^-T -SfflPEfcli. ±^ffl 
Safta-7 3 2©±?tfiJ^tto-7 3 1 
20 J;Dii<i8:?E3tt. Ltcfti-c. rmmimm&mk^ 

/c* . iE«S^(* 8 ©tlSiiaCJi^ffliJIiiJ) Q-731KJ: 
-T^(l'ilE^I«tt^^lSt&4o%>-^fe^*^--r-^f3^-t;- 



^if>, T^ffliJIEi*^*B3M#g{cJ;o-C?l^5i*Dn. 
±ilfeffliJlgtiio-7 3 1 £Tfi8fflffiSfrn-7 4 l i©^t? 
?c-5*^c<^Lr±iSffliMS6n-7 3 lKiorffiM 

30 [0039] B2^*tSEMa««:8 ©$lfflCCifi-5< <!: . 
8WP©^t>©fiES©B#.^i-eiBSJ«» 8 ©^SBSt^-b > 
•y-??:®^®^. ^-fe>-^7«:«fc»)SE^^»8©^ 
*5&fcbi**-i£„ C©B#. Il«El&^4i©IESa*g<*8©ieii 
S&mi-e©**«l«Sl/. ±iSfflij|g®,a--7 3 i— n^-c 
lElS-^ F 1 <DW5fa<D±E; ( p x n ) 7>©Mji ; S:^7 
tS. «9B-fe>-9-7(Ofiaf«±atfl8ffitto-5 3 1J:0 

/c*. C <OWl-CfB0m* 8 ©^JB*5±jj£ffliJ|gBl O - 7 
3 1 *9UnZ>Z t\Z.t£\,\ 

40 [0040] ±iEi^^B^tB^© i mmvptfiwr Otc 

n-73 2©*PEE**««*A. T^ffliaailci-7 4 2© 

Tffiffl'MKi n - 7 4 i ©@es«: <t o xs&mim &<om 

«k lEISJitt 8 ©J&iUfi fc . lEJSSft: 8 £ lESS-^ 5. F 1 
©^[S)©^S (px n ) <t|^D/cW^-r-S<fc^{C^ 

^snri^s. -r«cto%. -e©jg&!>s±ijiE»iifta-7 

3 1 J:0fc>-rA^^#^TfifefIiJiIliJP-7 4 1 tt. -@ 
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[004 1 ] ±&<Dtm< % ±8BBHHtbn-7 3 1 

CC. sBt§$g{*8 ©$^S^±S£fflJfgKiP -73 KDfiUt* 
[0 04 2] (t^ ±S»fgi&P-73 1 

[0 04 4] CCt 4 ±^ffl'JfgSjP-7 3 1 **0»ttT 
iftfflliBttn -7 4 1 ©liBEK: <fc 8 cojeiMtt^ 

scoter. 3 6cc»irrs. 

[0 04 5 ] ±&mmo-zr 3 1 *4l,>raT«c«Mtt 
P-74 10HK«cJ:orJI^Sn*S2fl^*8<D»aJ 

[004 6] mmZAWlLX. ±i£fl»JIg»jP~7 3 1 

(rmmW)u-^4 i > , ±»<HBttfM3 i i (t 

aHHBttM4 11), «artr-*tr-*>6 15*D@ 

«J9ffl»fBS£jtRS&. £K±^{ffl|gl&P--7 3 1 (T 
*flHIB&u-7 4 1 ) <^S^ffi<D«Sll<D (-#«4)) 

[0047] m-o, zmmommmmmte. 

[0 04 8] B3*Blr»TWf5. S3CCfcl^r, IM 
ft*** P. ?f&*4>*0. S6iOP=eiU, #8E 
ttJtRr*Sfc©<!:-r£ Q !8S&*'l>P**'kKffig<Dft 
K0A:^BIE3«M:l«a>AftAB£. KRtf> 

*ft^AOB*aiti(!:, S^SfiHieii 
e =R$IAB-R3i&CD= ra-r0ift5. 
[0 04 9] Sfc, H3te7j*Tffi»Bra*>eK 
e • sin (0/2) = r • s in ( (a- 6) /2 ) 



s in ( (a-<9) /2) ^ (a-0) /2 

£=r (a-0) = 2e • s i n (0/2) 

[0 0 5 0] -r&*>%. »Mc<fc**fJSfiKa£tt* 
£ = 2 e • s i n (0/2) ( 1 ) 

[0 0 5 1 ] *j»«(D«lfiBcJ:ti«, ±SSlBaS«FK:*$ 

7 3 1 <Dm&&. B0t^v K 1 <D5(ttfraj<D:£fi ( p x 
n) tmL<ftZmitoi$^<D-4'm±LXm&2tlXi,> 
£/c#>, GHfc'O K4E«^> K*»tT* ^T'iBgf £ 
^*©E»«»8fl[>*a6(r^lR3i«M'f«, ±zSflPJIgK>n 
-^3 1 CO — @S"C^7TI> 0 L/fc#oT{B'McJ:&jg 
fifiSMtt < 1 ) 5£<fc 9 c = 2 e • sin ( 2 tc/2 ) = 
0£tt*r. ±^ffliJ|gajn-7 3 1 Offl^JCfcSJaJBWlR 

as«Ra««SLftc». unite. ±«fflwg«ip--7-3 1 

20 u ±tt«iBMtX3 i lom&K&zmmemmam 
mtR&utnK x." _bss{iufg«j^m 3 1 1 

»ff*»TU 6 lOig/MCJtSJB 

fiK^W (l)iU:0s = 2e-sin (2m7c/2) 

l>. ty/c^ot, BA'O FEUk/O K*»fcT* ^T'lB 
»T4/c*iDffifi^(*8©ta6c»(DaS!ilMfc^« % HHg^ 

30 [0052] TffimmEfictev *> mm&mmmm^ o 

[0 05 3 ] yc(C, £CC±i»fflffi»a-7 3 1 

(TSKWKttn-7 4 1) OttS^-fficDtffco&K:,*: 

[0054] ±«flJ«»P-7 3 1 (Ti£{iJfgi&P-7 
4 1 ) (D^Tfffi«-*ff(Cllii±i8W»«cl«a*W 

2oBid = 4. 31 5';^-h;nc#Lr % flcaa>a: 
i^»jSRM-r*a± 3 o s 9u>m&<DmmzmLtct 

40 -r5<h, ±i*ffllffittP-7 3 1 ©Sfitt. ^6C^CD^"S 
tC*fL, ±30 5 ^u>xtc%± 94 5d7D>©SSIS: 

y K 1 <D5U^[6i(D±S (px n ) <b«Ll\ IBf^Ji*8 
<DSgiMS^f#^>-<< , ±i^ffliMSbn-7 3 1 

[0 05 5] *IHS«<D«fiE«: CCD^I^fig^ 
* - * 6 (DfEIft^ r ^ 7%*SiS UTffiJE? 4Ci*sr 
Ttttoft, ±fig®J|gS6P-7 3 1<D—B& (-0 
50 OEMi»8CE>!RaWf|F) (C»«T«»at j e-#6<DH 
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«D4CitCj:^TaiE*tf*^C<5:^-C*S. IfilEtt 

a^ifrs * e ® i * ^ * o ogamm* 

[0 0 5 6 ] Wa©— A*«*fei«c, z^&m&r 
2> 0 &/8ir£±^Jfgt&P--5 3 l<D*fg#. 

SBtt n - 5 3 1 <D— iGK J: 4 SBIMKtt 8 ©i&MS#fc 

6^<t9«>ft9 4s^n>sa[^a-r5<b-rs. ssii* 

CDt§^ ffiJEMte. 94^n>/14 Ufa >/X 

»tt 8 <DJtt3Mbff{c*fl£-r * 6 CDfgftj* x v 

7'$k%. ±^f9JHS6a-^3 l<D-@i£Kt@^ir£9 6 

14 (^P>/7f^') X7^f ^-94$ 
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S6**»*?rsci«:j:i5 % ±®ffl|gE&P-5 3 1<D 
WttSNttfts 14^P ± 7 2 f p > 

l>Xt*. SS^y K 1 <D5»J*Tai(D±ft (p x n ) *>t>T 

0 F 9 HlKOSffcoEII^itlSCCfe^rtt, +15^ 
D>£tTgao»Kt?/0 K<t/*> FtElThtfEP? 

5 3 ia>4tfl»M«3 6(c/^<«n-r«c&k:J:o 
[0057] a*>\ ±K<o!iiE«*>r^a^6«^«a 

-73 1— HK«c»j6r*9 6 OX^^^CcWLrlijE 
S<bUr7X7 L ^^ftJfiLU/t9 6 7 X^9^**©jE«k 



©E^#8©IBattfcftk:*M--6ia«litt. <9 = 2 7c x 
(9 6 7/9 6 0) ifti. ±ffi{Wfgg&P-5 3 1 <Dd 

-7 3 1©«fiWKt < 1) XJ:9. e = 

2e • s in (0/2) =1. 45^a>itc0, 

ffifl|g£bP-54 ltcJ:otftf?n^ Sua?©Ja<. T 
io WtMWmv-y4 ll**<Dm&&. »iSKa***Ccc^ 
ft/c±r4>a< £&±?j»fEf&p-5 3 l 

IBflfe'O K&eflfe'*> K£Vtf ? ^TlB^t" £/c#><DfB 
MK«8<D06l^fBjSnmi. Tt»fgI&P--54 1 

a # e> ® c«s * §s*-r *> # . * 

*ae»l^*ecat>ac^<D-C*-6 0 Iu3$cd— 
M-CC^tf. ±$iliajn-7 3 lCDtofcuo 

20 lSd = 4. 3 1 2 F^fc:2*U TSSfflJIgBfcP- 

74 lattb&lxDiEed' =4. 3 7 5 yy- h;l/-cS! 

isstirt,** c©*§^ Tzjfcffl«Jfg«jp-^4 1 

CD. HsKDffiliHflU* 8 ©TaaK8«M¥tt:»-r 4HSft 
0 = 2ttx(4. 31/4. 3 7 ) <t&£ 0 TdMl 
igttP-^-4-l-©{§^^ 

( 1 ) 5SJ:»), e = 2e-sin(0/ 
2) =2. 6 5^o>ta0. +#/hSt>. */c. TSfe 

30 mmmmm<DmiEiZMi&<D±ffimmBb p - 5 3 1 <om^ 

[0 05 8 ] ccr\ mr5tiCDin<. iSffldlgSiP-^ 3 
1 #»ttfcHa»ffirt»6 , TiSfflBEttP - 7 4 1 

E»a«aMM¥^©»ff^, ±^fiij|gi&p -731M 

±»WJI^n-7 3 1 *4C»ttTSKffl!ire«6o-7 4 
1 (Dff^CDIelKftr'CDjeill^- F«S|B£Lf»&C <t(C«c 
4o Ttj:t>%. ±^ffliJfgttP-^3 1 - 2 e • s i 
40 n (.0/2) <Dft*c<@6 0 5 ^PXDii^tc J: -StftSIS 

u 2o<D|gap-5<DffitBBii^ctor«, ^m^n 

[0 05 9 ] &Lktc#i&U1tJ: 5 fc*Htt«0«J5R«: J: 

iB^j«tt8<Dteiiid5, ±ssa^B#«±^{|ijj|gi6p 

-5 3 1 CD— @Rrtf t><i, T««iS«F«TMBlBIIBttP 
-541 (DE5g— @RT?ftotlSft:», WIEttP- 5CD® 

so if>«(c j: sietuftt 8 <Dmmm<Dmm&)tem>mm 2 
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n v 5S«cfl«£«tt— JctftS. 

[oo6o]*t &$m»8Zzm^v fkjmbhsr 

SfjPMtftn-^ 3 1 *4CittTS6fflllB«bo--7 4 l<D*f 
2^£cDtfe>^£K: c fcS (fflfMWcfcS) 3BIN8tt8<D 

*+»«c/hS<-r4C«btc<fc5. ±*fcfflIlEI&n-^3 1 
R^TiSffflfgSjD- ^ 4 1 (c J: SiBiiMlf* 8 CDggiUfi* 
PEO ft < 9 K 1 O^J^F&KD^S ( p x n ) tcifir* 

WiCiWSS. 10 
[0 0 6 1] 3*>K. «^*fe>^7cO{ig^±^fiiJ|gffii 
a-73Uf) K»«^ v F 1 (D^gcctg^T SEttttii 
<Z>±»lWK:eiB U , EfltflRf* 8 tttiHftWft® 1 Stigftft 

©#?t# . ±mmsb d-73 1 Rtf TifcffJfHft 

4 1 <D@E©i£*Ttt!fc*> 5Ci«ft< % SBfiHStt 8 CD 
^LB#tc±^(IiMS6n-^3 1 feSOttTttlMKIfta 
-74 l ©«*»fcJ:SIB^©JI«BWaSEl^«*-r 

SC<tttftO. 20 
[0 06 2] «±35p6. EMKtt804Mfe6flM£r 

•*tSS»3WIftt*o;Of * >^##B£LCC < OB 

_So„ 



«ie*. *^wc*$orttEii^* k i <D^m\^<oWi 

[006 7] Etttttt 8 ©«attm*«T© cfc 5 *Ctt 

So 

[0 06 8 ] ±ittK«B$fc:;bortt, i&mwmu-'y 

J»*8tt % fcts±iSffllBttci--7 3 1 sPfc&OOj'kgH- 
ffirtteferoSftea* filk^? K 1 C05»J^fiJ©*fi 
(px n ) #/tttJ&i*$tiSo L*l/6*56C©IS. ± 

*ca*jifctt«rrs. c©»jEBmb j E-*2 5 1© 

fggjKcfc 0 , IBfi^ ? K 1 **»TS C <t CC <fc "Cff ft 

*>ns 0 2 5 1 (de«i« 4 iBi§g^<Dfaso<D 

^fl«**liEr**ft«cE»^ * K 1 S. 
[0 0 6 9 ] TiJH»aSftcc*jtir feEl«cc % TStHHtt 

wo&\*>\x$m*- z 2 5 i©fgttccj:ortfft*>n 

-S 



[0 06 3] 4fc. Kttu--73&i/jNS<fcftSci^6. 
8Ml#sf»6tiS. 

[0 0 6 4] H4 W*»l8(D»-©H*6«S:7SrBrffiH 
r*S. 30 

[0 0 6 5] KMr»y F 1 tt*^-f #-2 5 5(CH5S3 
tiTOS. ^7>fy-2 5 5tt, *^2ecB5£3 
tifc*^ FN 2 5 6 t«*-rSI«»2 5 7\ MX 
? V 7 F 2 5 4 iff^-T SWB«2 5 8itci;o 

r3tJ#Sti, tfta2 5 9«c<fcr>r*+ y y^2te#L*7 
^QftotftBrfift <* tiros. x^y*-p*F25 
4tt. **y^^2«:ia«S*«c3WSti. *fJMKJ§*a 

5 8, IEtt«2 5 8<b— »<D*^-f#--2 5 5, Rtf* 
7>f^2 55 KSS3 tlfcE**^ * F 1 Sr. flWrtJlC 40 

»Mrr s c <t#Djte<fc ft r>ros. x^';*-p»k2 

5 4« % F«S2 5 3<tiBI6Lr;b*K D^Ffl 
2 5 3 f^*>2 5 2 i©ft^*^ura 

»-*-£2 5 1 &c<£9IEI&3ftSo 8jftl&^-*2 5 1 

F2 5 4<0iat;«a>XKR:j:Q k iRtt:*7-?:/*fi:9 

5 $ ^p>nKa)flM>Br^efl^7 f i £*£is-rsc 
t^Djfgi^c^riiS. 

[006 6] *>a>S«teWc i 0 . ffl— <D»SS«r7SLfc 
±»ll«Ho-7 3 1 *St^ttT«£fflIlgttP-'7 4 1CD 50 



[007 0] 6 2 5 1 © 

atft9c&«fto. ±iaft3iibf¥<hettM(^«««ioiE 

■feyhtiCiWO, ISli- ? F 1 ^ntt<Dffii»C« 

»-rs. 

[0071] *suii««: j:ti« . amm*8<D#jmit 
±&&(tcmftftmMmmMoffijE&n]m± ft s/c«?>. n 

IEfc£feft5«>C«M<D^£#ftO. 4/c, ±^fflijfgfii 
n-^3 1 *Sl*ttTSIMiHB*a-^4 1 ^c^Siaii^ 
»8(D*ffl»«6Jl«reS{C«3Er#Sfc», flKH-t— > 

6<Di#i4£fc**c3i#ffi-r ci^DitBifto, cfc^aain 

att*»rci3&sr*S. 3 6CC, ffliE(D/c2s?)C!>IB@^ 
? F 1 ©mfi^ibS^/jN3 < r*, <t OiEBIftffljE^nJ 

[0072] m^ommwt ur, 

tcfcor, _b^ffifJIEi6®^3 1 iacTF««KtWME4 
1 1 <L«art-*tr^*>6 1 ^OMiSt^^rAdrc^ 

[0 07 3] eflW»a^^*«SrftS±%(RRBtt 
n-^3 1 *SO«TiSfflBIH»n-'7 4 1 <D9\mt. ffl 
m&zm^ y F 1 O^J^^g ( p x n ) <b^frt!-r 

h^i*«CC/jNa«:«JB3tiros. HfEKOMA 
i: SBKB0>jmfiWWI£¥Be6 L < «^:IhI^+ 
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±M®mmmm3 i iRcn r »fflngtt*a4 1 1 tmm 

-fc-*b* ~*>6 1 £<D«iIJt«r4. 5il, J»2rt- 

igttftm3 i i son^Jigsfris^ i i ? ^rs 
ttn-^4 i*«««»4. 3 * ^©«teR<tufc 

[0074] CCDig^ — ®<Dnmm&8 ©fRjgtSfrff . 
0. ±d£MlgS6*^3 1 l&CTfemMMu 1 10 

1 (±8SJMIgIbn-7 3 lRcrFSfeM|g«it3--7 4 1 ) 
<D— lellSCC3tUrJ62l*-^f ^^>6 1«4. 50^ 
-T&C<hK:&£ p t&i£*-£b~*>6 1 ©©Mfr&W 
;U*^CD&l>Kigg^C&S e = 3 0 5 *n>g&<!: 

Mte (1) SiDS*£ = 2e -sin(8/2)=2 
X30x s in ((4. 5X2tc)/2) = 60$^n 

*-*b'-*>6 1 ttf **RH±r**6 0 ^ 

ft<t^T£±MlgSfrtt*3 1 1 SCTF«fflIffi«rt&* 

4 1 1 fcf^^Rjg±"T*^:6 0 ^^nxDiHoasffe 

±SSffl(ffi«6 n-73 1 &£>'TB£roiES& a - 5 4 1 <D*H1 

5 <fcr**RS> «cttL+# (-fix«±) /iNSC^fc* 
fg»«*4 1 l(cflMS-T4 % ±i£fflfgi&n--5 3 1^' 

±?£ffl|g»t§j£3 1 1 RtfTSSfflJigft 30 

if4i i©tr?r^R«±r(D2io«tffeL<«af3^ 
mmn-?4i<D9\-mm4. 3siM-h;k jtijsfiu 

|giilSm3 1 1 RO'Tffif»J|gS!lS^4 1 lCD^S (b'? 
*RS) «54 5 V-rf- tA6 0^ 

p>aa»Bfifeu»4±i*iiiwBrti*3 1 i&zrrmm 

ttffi*4 1 l<Db-»^^RiiJi(D^0jii^4>L<«iM0^F 
SS8 ltt. ±»«IB»d— 5 3 lSOT^ffJJIgS&n- 

^4 i©5i-jB±t?tt*oa©it^»jit;6ti, sag* 40 

i£9^J£S:8 2tt 4 6 0 $ ^P>X4. 3/54 = 
t 0 0 7 5 ] ftfc, ±IH©«H«i«tt, lft?«C7)/ces?)CcA 

5 3 ZOjPEftWKiLfe*, TSSWJfieiftn-7 4 2 50 



©ffE**a*tt»i±*fl880ftP--73 2CDfflJE^ct 
[007 7] 

ME*OJftjSI**IB*) < ? F<Z>£S p x n kzifiT 

[0 07 9] 3 6tc. iB^H2>1f©fil[BS:±fl6ffl8IB»a 

[0080] c ©is*, a5 D D a «^^±cf a c t a < . is 
m~c$>2> 9 

[0 3] *«iB<DiB«*a©— suswonattiBia-c* 

[0 4] ^^OEttSa(DfibO||tt0ll<DMja«^rK 

[05] *mi<Dm=<Dnmm<Dmwm'-e<h2>o 
[0 6] a*«**-ria'c**. 
[07 ] {e*w**riar*4. 
[^©iftflj] 



1 




1 1 
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3 1 




3 1 1 


±iCflHfEttth« 


3 2 




4 1 




4 1 1 
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